' ‘4 —— Sequia 3ACYXA F £ Sécheresse ——

J oht

TE
Fall A Newdetter of the International Drought Information Center Volume 12

Network News
2000 and the National Drought Mitigation Center No. 3

From the Director

TheNDMC hogted thefirst annua “Drought Monitor Forum” in November. Most of the readers of
Drought Network News are probably aware of the Drought Monitor web site (http:/enso.unl.edu/
monitor/index.ntml) and the products that are provided to users. (Mark Svoboda of the NDMC
provided an overview of the Drought Monitor product in the Winter/Spring 2000 issue of Drought
Network News) This weekly product, jointly produced by the NDMC, U.S. Department of
Agriculture, and NOAA’s Climate Prediction Center, has been widdly accepted in the United States,
and other countries are congdering the adoption of asimilar technique for mapping drought occurrence
and classfying severity levels. The web Ste receives about 30,000 hits aweek and is published widdy
in newspapers across the country. It has aso been adopted by The Weather Channdl.

A diverse set of usersand technica speciaists came together to review the product’ s successesand
falures during its first year. We dso discussed some of the more technical aspects of product
development such as nomenclature and the use or modification of climate indicesfor incorporaionin a
blended index. Expect to see changes in the product, some subtle and some more dramatic, in the
months ahead. We aso expect NOAA’ s National Climatic Data Center to join us as anew partner in
this activity in the spring of 2001. The Drought Monitor was highlighted in the report of the Nationa
Drought Policy Commission (NDPC) to Congress and the Presdent in May 2000, and the NDPC
recommended continued and expanded support for this partnership effort. (The NDPC report can be
found at http://Amww.fsa.usda.gov/drought/fina report/accesstoreports.htm.)

In the last issue of Drought Network News, | referred to the Expert Group Meeting on Early
Warning Systemsfor Drought Preparedness and Drought Management, which | had organized with the
World Meteorologica Organization. This meeting was held in Lisbon, Portugd, in early September.
The meeting was co-sponsored by the World Meteorologica Organization, Secretariat of the U.N.
Convention to Combat Desertification, and UNDP s Office to Combat Desertification and Drought.
As promised, the summary (and recommendations) of that meeting isincluded in thisissue (p. 13). The
proceedings of the meeting were presented at the Fourth Session of the Conference of Parties to the
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Convention to Combat Desertification in Bonn,
Germany, in December 2000.

A growing number of drought network members
have agreed to receive future issues of Drought
Network News online. They have the advantage of
receiving the newdetter severa weeks before the
printed verson is avalable. If you'd like to join this
group, contact Kim Klemsz (kklemsz2@unl.edu). We
will notify you via emal when each new issue of
Drought Network Newsisavalable Thiswill save us
both printing and distribution costs—which are
subgtantial. Back issues of Drought Network News
are dso avalable online.

Thisissue of the newdetter contains articles on the
use of the SPI in northeastern Argentina, the
application of NOAA/AVHRR datain Turkey, and a
summary of aworkshop on drought in Iran, in addition
to the summary of the drought early warning sysems
mesting in Lisbon. Readers are encouraged to submit
articles for the next issue by February 15, 2001. We
also welcome announcements of workshops,
conferences, and other information of interest to our
network members.

Donald A. Wilhite
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Using the SPI to Monitor the 1999-2000
Drought in Northeastern Argentina

Drought risk is a mgor concern across many re-
gions of Argentina because precipitation is extremey
variable. One of these regions, the Pampas, isthemain
agricultural and livestock production area, extending
over 60 million hectares. This region was recently
surveyed to detect, monitor, and assess the occurrence
of drought using a network of 27 meteorologica sta-
tions and the Standardized Precipitation Index (SP1),
developed by McKee et d. (1993). The SPI has
various caegories that define drought intendties A
period is consdered humid when the SPI vdue is
greater than +1 and a period is consdered dry when
the value of the SPI isless than -1. The persistence of
the extreme vaues was aso anayzed tempordly and
spdidly.

During the second hdf of 1999, the region most
affected by drought was the agriculturdly productive
northeastern region of Argentina (Figure 1). The Sart
of the norma rainy season was delayed for severa
months, further aggravating the problem and causng
crop damage and production losses. This drought was
due to the cumulative effect of inadequate rainfadl dur-
ing the 1999-2000 growing season. Several provinces
in Argentina experienced the severe drought, with En-
tre Rios (Concordia and Guaeguychu), Buenos Aires
(Junin, Nueve de Julio, and Bolivar), Sante Fe
(Rosario and Ceres), and Cordoba (VillaMariade Rio
Seco) being the most affected during January 2000
(Figure 1).

The drought was most severe and persstent in the
area of Concordiaand Guaeguaychu in the Entre Rios
Province and extended to Junin in the Buenos Aires
Province. Figure 2 shows the drought events observed
in Concordiafor the 3- and 6-month time scaes. The
SPIs are shown from January 1999 through August
2000, and both values are less than —1 for the period
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Figure 1. Areas of Argentina affected by severedrought are
indicated by the Standardized Precipitation Index (SPI).
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Figure2. Timeseriesof the Standar dized Precipitation | ndex
(SPI) for Concordia, Entre Rios (Argentina), from January
1999 to August 2000.

from September 1999 to February 2000. Mgjor crops
were severely damaged because of this drought.

Examination of the precipitation patternsduring this
drought shows that precipitation over northeastern Ar-
gentina was below norma during both the critica
spring (September—October—November) and summer
(December—January—February) seasons. After sow-
ing, therewas a 35-day bresk inrainfal that caused the
falure of most crops and damaged fruit trees. These
conditions were thought to be the result of El Nifio,
which reached an acute phase during winter 1998.
During September—October 1999 and February—
March 2000, the change to La Nifia dso favored
adverse environmental conditions. It was not until late
March that rainfal returned to normdl.

Long-term drought mitigation measures should be
taken to help reduce drought impacts such as those
seen during the1999-2000 drought in Argentina. Such
measures should include developing an early warning
and drought monitoring sysem as well as advisng

farmers and other decision makers about appropriate
drought management and mitigation options.

The Center of Surveying and Analyss of Agricul-
ture and Natural Resources (CREAN), located at the
University of Cordoba in Cérdoba Province, is cur-
rently keeping track of droughts through the use of
severd drought indices, including the SPI.

In this study, we presented a brief drought andysis
using the SPI, and its potentid use for drought andysi's
with minimal datarequirementswas demondrated. It is
our view that developing a drought monitoring system,
based largely on meteorologicd and climatic informa-
tion, could be a greet help for the early assessment of
drought impacts in the Pampas region of Argentina
(Ravelo et d., 1999).

Roberto Zanvettor

AndresRavelo

CREAN

Cordoba, Argentina

e-mail: zanvetor @cr ean.agro.uncor .edu
ravelo@cr ean.agr o.uncor .edu
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Potential Use of NOAA/AVHRR Satellite Data
for Monitoring Environmental Change in Turkey

I ntroduction

In Turkey, desertification has been taking placein
areas of low rainfdl and minimal vegetative cover. In
particular, the central, eastern, and southeastern parts
of the country are vulnerable to desertification because
of erosion, deforestation, and degradation of vegeta-
tive cover. Riversof those regions are characterized by
very high sediment yields. Nearly 60% of the country’s
soils are subjected to severe eroson and approxi-
mately 450 million tonsof sediment arecarried to rivers
each year. Meanwhile, wind erosion has been a very
effective desartification process in centra and south-
eagtern parts of the country, where annud rainfal var-
iesaround 400-500 mm/year. Most central and south-
eastern parts of Turkey are considered semiarid, and
some parts of the Centrd Anatolia region around Tuz
Lakeexhibit arid conditions, with 300 mm/year rainfall.

Thisstudy presents a potentia use of remote sens-
ing for monitoring desertification with AVHRR-derived
NDVI (Normalized Difference Vegetation Index)
data. NOAA series operational meteorological satel-
lites provide data that can be used for various earth
observation gpplications, such as vegetation indexes,

sea surface temperatures, hydrologic applications, and
naturd disasters. The Advanced Very High Resolution
Radiometer (AVHHR) isamultichannd scanning radi-
ometer carried by the NOAA Polar Orbiter satellite
sies. It is a 5-channe radiometer, usng a spinning
mirror to scan across 111 degrees for a ground swath
of 2,700 km, with an IFOV a a nadir of 1.1 km.
Because of the tempora characteristics of AVHHR, it
IS possibleto obtain valuable information for vegetation
monitoring studies and other environment-linked appli-
cations (Gutman, 1991).

The use of satdlite data for nonmeteorologica
goplications in Turkey has been gaining momentum in
recent years with the establishment of new HRPT
gations. NOAA/AVHHR raw data used in this study
were obtained from an HRPT recelving station located
at the Turkish Scientific Research and Technica Coun-
cil-Information Technologies and Electronics Research
Ingtitute (TUBITAK-Bilten), Middle East Technicd
Universty (METU), Ankara. The NOAA/HRPT re-
calving ddion in this inditute was established in 1997
through the TU-REMOSEN Project under the NATO
Science Stability Program. The dtation has received
datafrom NOAA 11, 12, and 14 regularly since 1997

ORBIT

NOAA 12-14 (since 1994 at Erdemli and 1997 at Tubitak-Bilten, Ankara)

NOAA 15 (since it was launched)

AVHRR Sensor

Band 1 2 3 4 5
0.58-0.68 0.725-1.0 3.55-3.93 10.30-11.30 11.50-12.50

FORMAT

Rows Columns Radiometric Res. Data Volume Spatial Res. Temporal Res.

1,700-1,900 2,048 10-hit 3540 Mb 11x1.1km. 12 hrs.

Table 1. Technical summary of satellite data used in the study.
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and from NOAA 15 since it was launched. The data
set used in thisstudy is compaosed of 5-channdl, 10-hit,
raw AVHRR data, 2,048 pixelswide, at 1.1 km reso-
Iution (at nadir). It consgts of only the afternoon (as-
cending) passes (Table 1). The data included in the
study coversthe period from July 1997 to May 1999.

Turkey has diverse vegetation cover, and that pro-
vides opportunitiesfor usng NOAA/AVHHR datafor
monitoring vegetation conditions across the country. In
this sudy, the main emphasisis given to three regions
that differ in vegetation and land-use characteridtics.
The sdected regions are defined by grids that vary
dightly in ared coverage. Region | represents the part
of Centrd Anatoliathat has the lowest annud precipi-
tation in the country and lacks a maor vegetative
cover. The area underwent serious land degradation in
the past and istill at grest risk for drought and deserti-
fication. Region Il covers part of the Aegean region
where irrigated agriculture is practiced, and it is dso
relatively rich in forests. The third region is located in
the Marmararegion, which isthe heavily urbanized and
industridized part of Turkey. Thisareais aso covered
by dense forests.

The Normalized Difference Vegetation I ndex

Many techniques have been developed to quanti-
tatively and quditatively study the status of the vegetar
tion from satdlite images (Kidwell, 1994). Based on
the reflectance difference that green vegetation displays
between the visible region and the near infrared region
of the electromagnetic spectrum, in channels 1 and 2 of
the AVHRR images of the NOAA satdllites, the NDVI
has been obtained (Goward et al., 1991). The NDVI
formula takes the following form in the context of
AVHRR derived data

1
NDVI =

r,o+r

2 2

where r  and r, are the reflectance values measured
in AVHRR channd 1 (red) and channd 2 (near infra-
red), respectively. AVHRR channd 1 (0.58-0.68 um)

senses an area of the spectrum that shows an inversely
proportiond relationship to the amount of green veg-
etation present. On the other hand, AVHRR channel 2
(0.725-1.0 um) senses a region of the spectrum with
reflectance directly proportiond to the density of pho-
tosyntheticaly active vegetation. The denser and more
vigorous the vegetation is, the higher the reflectance of
near-IR radiation. The range of values obtained by the
NDVI is between -1 and +1. Increasing postive
NDVI vaues are usudly shown in increasing shades of
green onimages, indicating increasing amounts of green
vegetation.

Data Processing

Cloud-free AVHRR observations of the land sur-
face are necessary for monitoring vegetation conditions
withNDVI. Imagesthat provided clear observation of
the sdlected regions at reasonable nadir viewing angles
are included in the analyss. However, it was impos-
sble to find completdy cloud-free images for the se-
lected regions at desired time intervals.

AVHRR datais processed to produce NDVI us-
ing the standard formula given in the previous section.
The procedure for producing the find NDVI involves
severd steps (Figure 1). In this study, Map-X Ocean
software was used to process the raw images. The
processto elaborate avegetation index (NDVI) begins
with the acquigtion of a NOAA sadlite image. We
then choose asubset of theimageto creste the NDVI.
In the first step, a quick look at the raw data is ob-
tained. Then the data is georeferenced to assgn map
coordinatesto theimage. After geo-encoding and cdli-
brating each band and correcting for solar zenith angle
and satellite zenith angle, AVHRR visible bands 1 and
2 are used to produce an NDVI image using the
dandard formula given earlier. After various coloring
and enhancement techniques, the product tekesitsfind
form. The image products are 10-bit data files, and
viewable 8-bit images are generated after the process.
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Figure 1. NDVI generation schemeby Map-X Ocean program.
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Figure2. Temporal variationsin NDVI for the selected regions.

NDVI Analysisand Results

In this sudy, mean NDVI and certain threshold
vaues were evauated with respect to their tempora
changes for the sdected areas, which represented dif-
ferent vegetation and land-use characterigtics. Figure 2
illugtrates time variations in NDVI for the sdected
regions. Interestingly, Regions | and 1l exhibit amilar

petterns, except that negative vaues are dominant in
certain periodsin Region |. That istypical, consdering
the lack of vegetation in the region. The vaues usudly
peak in summer months, when green biomassis greet-
e in dl the regions. Pegks in biomass activity in the
summer periods of both 1998 and 1999 are common
in al three regions. Region 111 exhibits amore variable
tempora pattern of NDV I dataand is characterized by
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negative vaues in certain periods, which is likely the
result of incluson of alarge water surface in the andy-
Ss. It should be kept in mind that Region |11 hasavery
diverse surface cover, including indudtrial aress, dense
Seitlements, and forest cover inthenorth. It isour belief
that cloudiness in the images aso affected variation of
the NDV1 valuesto a certain extent.

The study provesthat the NDV1 isauseful tool for
monitoring vegetative conditions and other land-use
characterigtics in desertification-prone aress. By ex-
amining the NDVI vaues over a period of time, it
would be possible to monitor long-term trends in de-
sertification processes in Turkey and include such in-
formation in drought and desertification mitigation pro-
grams. Further investigation of NDV | datawill be done
as the data becomes available.
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Workshop on Drought-Related Issues in Fars
Province, Iran: Critical Points and Resolutions

As a reault of the occurrence of overwhelming
severe drought over mogt parts of the Idamic Republic
of Iran, an educational/professonal workshop on
drought issues was held at the College of Agriculture,
Shiraz University in Iran, October 18-19, 2000. The
workshop was sponsored by the College of Agricul-
ture, the office of Fars Provincid Government, the
Agricultura Bank, and Shiraz Abfa Company. The
workshop was mainly focused on the assessment of
drought impacts and severity in Fars province, in the
southern part of Iran.

The inauguration ceremony was attended by some
of the parliament members (from Fars province), the
Chancdlor of Shiraz University and his deputies, the
congtruction deputy of Fars Government, the director
of the National Disaster Office (NDO), the NDO staff
in Fars Province, general managers from various de-
partments of the province, postgraduate students, and
about 400 professond gaff from various disciplines.
All sessons, incduding the closng sesson, were well
attended by the participants.

In addition to the presentation of 22 papers, the
workshop provided a good opportunity for executive
managers to discuss some of the ongoing drought poli-
cies and the rlated problems influencing ther indi-
vidud organizations. Some specific outcomes of the
meeting were:

1 Drought is a naturd, frequently occurring event in
our ecosystem that should be managed properly.

2. A number of important indices (e.g., PAmer
Drought Severity Index, Standard Precipitation In-
dex) were introduced as suitable indicators for
evauding drought intengtiesin Iran. As a follow-
up, it would be essentid to combine such indices
and apply them in modeling procedures for amore
redigtic analyss of drought conditions.

3. Conddering the importance of ground water asthe
major water resource for urban and agricultural

10

gpplications, opportunities should be provided for
professonds to study and develop redistic meth-
ods for utilization of ground water without
sociopolitical concerns. In such acase, it would be
possible to counter drought crises by using dtetic
and dynamic storage capacities of ground water
resources.

. It was shown that occurrences of drought and

excess rainfal in Fars and Khoozeston provinces
are influenced by the El Nifio/Southern Oscillaion
(ENSO) phenomenon. Further research on the
relationships between rainfdl and large-scale dli-
matological indices was recommended.

. A computer mode for determining optimal water

adlocation from the storage dams was introduced.
It was emphasi zed that without detailed studiesand
computer modeling, it would not be possible to
optimaly dlocate water demands from large stor-
age dams such as Doroodzan in Fars Province.

. Because of the limited water supply and the diver-

gty in crop types over the regions irrigated by
Doroodzan Dam, a computer model was intro-
duced to determine the optima irrigation depth for
achieving maximum benfit. Such amodd is ussful
for determining theland areathat could beirrigated
by the dam during drought events. The application
and development of thismodel is recommended.

. Therulesand regulations set by the FarmersInsur-

ance Plan (affiliated with the Bank of Farming) for
insuring drought-affected crops were praised by
the audience as practica and lawful proceduresto
asSs needy farmers. This is the firg time that
drought-affected farms have been officidly insured
by the Bank. Shiraz University announced her will-
ingness to assst with the plan as required.

. The criteria considered for the allocation of

drought funds (in Fars province) were discussed
by the representatives from the Fars NDO. Shiraz
Universty, while grateful for the previous efforts,
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10.

11.

12.

indicated her willingness to evauate the present
proposa aswel as provide suggestions for modifi-
cation of drought and flood budget resourcesin the
form of research proposas.

The westher stuation of the 1999-2000 agricul-
tura year was compared with corresponding long-
term values. It was shown that, in this year, Fars
province experienced areduction of normd rainfal
anywhere from 35% to 90%. The figures indicate
the occurrence of an exceptiona drought event for
thisyear.

The devadtating effects of drought on wetlandsand
ecological zones of Fars province, including Lake
Bakhtegon, Lake Kaftar, and Lake Parishon, were
evauated, and the present critical and sad Situation
was described for the audience. It was suggested
that in cooperation with the executive organiza
tions, dternative solutions should be studied to
avoid any future problems as a result of drought
events on wetlands and in ecological zones of the
province.

An andyss of the long-term rainfdl data of Shiraz
was presented. The generd viewpoint was that the
recent drought was preceded by severa droughts.
However, the population increase was the main
reason this recent event turned into andtiond criss.
It was pointed out that drought is a naturd phe-
nomenon that should be separated completely
from improper management of water resources in
arid zones.

It was noted that forage production last year was
reduced anywhere from 10% to 70%, causing the
dimination of about haf of the animas from the
rangelands within the province. Most losses were
concentrated around the cities of Firoozabad, Lar
Shiraz, Darab, and Noorabad.

The Resolutions of the Workshop

In the closing session of the workshop, the pre-

sented papers and viewpoints were discussed and
approved by the participants. The following is a sum-
mary of the conclusions of the workshop, as approved:

Drought Network News

. For the sake of continuity in drought-related re-

search, organizing an internationd conference (in
2002) a Shiraz Univergty was emphasized. The
topic and themes of the conference would be fixed
|later.

. Redlizing the socioeconomic side effects of

drought, the need to support affected farmers was
emphasized. The implementation of lawful sup-
portive approaches such as agricultural crop insur-
ance on a cooperative bass, in addition to the
government support, was noted.

. The establishment of a Drought and Flood Re-

search Center at Shiraz University wasemphasized
and approved.

Study and evdudion of the influence of large-
scal e oceani c-atmospheric events (such as ENSO)
on Iranian climatologicd conditions were empha
Szed.

. Since the wetlands and lakes are strongly affected

by drought events, water resources should be used
in away that will minimize drought damage.

. Theformation of acommittee (with members from

the university, executive branches, agriculture, in-
dustry, water resources, and socia services) to
help with the minimization of drought-related dam-
ages was emphasized.

. With reference to the research results by Shiraz

University, Jhad Sazandegi Research Center, and
Fars Province Meteorological Department, it was
recommended that funds be allocated for the de-
velopment of aFarsdrought atlas. Theinformation
gained from this project could facilitate the evdua
tion of drought issues.

. The organization of educationa/professond short

courses on drought management for professiona
gaff and managers and public educationa pro-
gramsto ded with drought problems were empha:
Szed.

. Since a mgority of the streams are affected by

agriculturd and indudtrid pollutants, it was sug-
gested that the Ecologicd Organization should
have more power to control water pollution, espe-
cidly during drought periods.

10. Because of the naturd limitation of available water
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resources, and the fact that a country’s population
is the main consumer of water resources, popula-
tion control projects are of prime importance.

Coordinator’s M essage

Readers with suggestions or comments about the
workshop are kindly requested to contact Dr. M. J.
Nazemosadat, the workshop coordinator, at the ad-
dresses below.

M. J. Nazemosadat, S. Amin,

A. A. Kamgare-Haghighi, and D. Khalili
Irrigation Department, Faculty of Agriculture,
Shiraz Univer sty

Shiraz, Idamic Republic of Iran

e-mail: jafar @hafez.shirazu.ac.ir
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Improving Drought Early Warning Systems in the
Context of Drought Preparedness and Mitigation

Editor’s Note: The following article is the executive summary of the Expert Group Meeting on Early
Warning Systems for Drought Preparedness and Drought Management, held September 5—7, 2000, in
Lisbon, Portugal. It originally appeared in the Proceedings of the meeting, published in December 2000 by
the World Meteorological Organization and edited by Donald Wilhite, M. V. K. Svakumar, and Deborah

Wood.
I ntroduction

Effective drought early warning sysems are an
integra part of efforts worldwide to improve drought
preparedness. Timely and reliable dataand information
must be the cornerstone of effective drought policies
and plans In pursuit of the god of improving the
effectiveness of drought early warning systems, partici-
pants of the experts meeting were asked to address
three fundamenta questions:

1. What is your assessment of the current status of
drought early warning sysems?

2. Wha are the shortcomings, limitations, and needs
for drought early warning systems?

3. How can drought early warning systems be im-
proved to better support drought preparedness
and mitigation efforts a the locd, nationd, and
internationd leve?

Participantsidentified the primary users of dataand
information derived from drought early warning sys-
tems as a first sep in evauaing the datus of early
warning systems. Users were diverse, including gov-
ernment agencies, farmers, extenson services, insur-
ance companies, media, donors, NGOs, and the gen-
erd public. Leadership for drought early warning sys-
temsis provided principaly by meteorologica or agri-
culturd services. In generd, where meteorologica ser-
vices were the lead agency, the information tended to
be more meteorologicaly based. In contrast, leader-
ship for drought early warning systems that were more
agriculturally based tended to take a more
multidisciplinary or integrated gpproach to monitoring.
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An integrated approach is considered preferable be-
cause information from al dements of the hydrologic
system must be considered to obtain a comprehensive
assessment of climate and water supply conditions.
Although forecasting and monitoring are consdered
critical components of dl early warning systems, there
gppeared to be little evidence of the beneficid use of
that information by farmers.

It was noted that few countries currently have a
national drought policy in place. Audraiais an excep-
tion and progressin South Africaand the United States
was noted. It was apparent that other countries were
moving in the direction of anationa drought policy. In
some ingtances, subnationa policies were in existence.
Comprehensive early warning systems should be the
foundation on which nationa drought policiesand plans
are congtructed. Although many countries have some
type of drought early warning system in place, these
systems are not comprehensive and have very limited
financid and human resource inputs.

Shortcomings and Needs of Drought Early War n-
ing Systems

Participants noted the following shortcomings and
needs of existing drought early warning systems.

Data Networks In many countries, the dengity of
meteorologicd and hydrologicd dations is insufficient
to provide adequate coverage for drought monitoring.
A widerange of datais necessary to adequately moni-
tor climate and water supply status (i.e., precipitation,
temperature, streamflow, ground water and reservoir
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levels, soil moisture, snow pack). These data are often
not available at the dengity required for accurate as-
sessments. Data qudlity (i.e., missng data) and length
of record aso represent critica deficiencies in data
networks for many locations. Existing data networks
need to be maintained and expanded in coverage and
data reporting needs to be automated wherever pos-
gble to ensure timely receipt of data.

Data Sharing. Meteorologica and hydrologica data
often are not widely shared between agencies of gov-
ernment. Thisrestricts early assessment of drought and
other climate conditions and retards its use in drought
preparedness, mitigation, and response. |n some coun-
tries, the high cost of data acquisition from meteoro-
logica sarvices redtricts the flow of information for
timely assessments and for use in research. Memo-
randa of Understanding (M OUs) between government
agencies would facilitete data sharing and use and
could bring tremendous societd benefits.

Early Warning System Products Data and informa:
tion products produced by early warning systems often
are not user friendly. Many products are too compli-
cated and do not provide the type of information
needed by users for making decisons. Users are sl-
dom trained on how to goply this information in the
decison-making process or consulted before product
development. Many products are not evauated for
their utility in decison making. User needs should be
assessed and products evaluated through permanent
feedback mechanisms.

Drought Forecasts. Long-term drought forecasts (a
Season or more in advance) are not reliable in most
instances. Drought forecasts often do not provide the
specificity of information needed by farmers and others
(e.g., the beginning and end of the rainy season, distri-
bution of rainfal within the growing season) to be useful
for operationd decisons. Gregter investments in re-
search to improve the reliability of seasond forecasts
would provide sgnificant economic benefits to society
if these forecasts were expressed in user-friendly terms
and users were trained in how these forecasts can be
applied to reduce climate risks.
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Drought Monitoring Tools. Tools for detecting the
early onset (and end) of drought are inadequate. The
Standardized Precipitation Index (SPI) was noted as
an important new tool that is receiving widespread
acceptance in many countries. The SPI needs to be
tested and applied in more drought-prone areas, and
the results should be shared. Triggers for specific miti-
gation and response actions are often unreliable be-
cause of the inadequacy of detection tools and inad-
equate linkages between indices and impacts. Inte-
grated assessment products are preferred, but few
attempts have been made to integrate meteorological
and hydrologicd information into a single product for
purposes of detecting and tracking drought conditions
and development. The Drought Monitor product re-
cently developed in the United States could serve as a
model. More research is needed on climate indices
such as the SPI as an early warning tool and the
rel ationship between SPI vaues and impactsin specific
sectors to form the basis for triggers for mitigation and
response actions. Also, drought should be monitored
on weekly rather than monthly timeintervasin order to
more accurately evauate changes in severity and spa
tia characterigtics. Satdlite-derived remote sensing
data (AVHRR) offers consderable advantages and
should be an integra part of drought early warning
systems.

Integrated Drought/Climate Monitoring. Itiscritica
that an integrated approach to climate monitoring be
employed to obtain acomprehensive assessment of the
datus of climate and water supply. Too often, drought
severity is expressed only in terms of precipitation
departures from normd, neglecting information about
soil moisture, reservoir and ground water levels,
sreamflow, snow pack, and vegetation hedth. Sea
sond climate forecasts may aso provide vauable in-
formation regarding whether conditions are likdly to
improve or deteriorate in the coming months. Use of
multiple dimateindices and parameters provides moni-
toring speciaists with an assortment of tools, each with
its own drengths and weaknesses. Understanding
these srengths and wesknesses will provide ascientific
basisfor accepting or rgecting indicators. By compar-
ing multiple drought indicators, the relationships be-
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tween these indicestools will be better understood.
The experience in the United States with the integrated
drought assessment tool, the Drought Monitor, during
19992000 is potentiadly a good model to follow in
future assessment efforts for some countries. This
product integrates sx different indicators/parameters,
including vegetation hedth, in its assessment of drought
Severity in the United States.

Impact Assessment Methodol ogy. One of themissing
links in early warning systems is the connection be-
tween climate/drought indices and impacts. Thelack of
effective impact assessment methodologies has hin-
dered the activation of mitigation and response pro-
grams and reliable assessments of drought-reated im-
pacts. Impact assessment methodologies need to be
improved in order to help document the magnitude of
drought impacts and the benefits of mitigation over
response. Significant investment in interdisciplinary re-
search on impact assessment methodologies could re-
ault in congderable progress in addressing this prob-
lem. Socid scientigts should be an integrd part of the
research team necessary to addressthis issue.

Delivery systems. Data and information on emerging
drought conditions, seasonal forecasts, and other
products often are not ddivered to users in a timely
manner. This characterigic sgnificantly limits the use-
fulness of these products for most users. It is critica
that delivery systems be improved and that they be
location appropriate. For example, the Internet pro-
vides the mogt timely and codt-effective method of
information delivery in many settings but i inappropri-
ate in most developing countries. Electronic and print
media, aswell asloca extenson networks, need to be
used more fully as part of a comprehensve ddivery
system to diverse user groups.

Global Early Warning System. Because of the many
definitions and characteristics of drought, no historica
drought data base exists. Smilarly, no globa drought
asessment product illugtrating current and emerging
drought conditionsisavailable to governments, interna-
tional organizations, donors, and NGOs. A globa
drought assessment product that relies on one or two
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key varigbles (eg., precipitation, vegetation hedth)
would be a vauable toal to provide early warning of
aress of potential concern.

Recommendations

Considerations:

» Recognizing that drought is a naturd hazard thet is
quite distinct from other natural hazardsin terms of
its dow onset, spatid extent, and nonstructura
impacts, the participants of the meeting recom-
mend that countries develop national drought poli-
cies and preparedness plans that address the
unique features of drought.

» Acknowledging that sgnificant diversity exists
within each country, the participants of the meeting
emphasized the need to conduct risk assessments
to identify and address the most vulnerable people
and sectors at the national and subnationd leve. It
isaso essentid to identify the information needs of
dl usrsa thelocd leve.

* Recognizing that drought is a complex phenom-
enon, acomprehensive drought early warning sys-
tem must be at the foundation of anationa drought

policy and preparedness plan.

Inthelight of the above consderations, the participants
of the meeting propose the following:

Recommendation 1:

A drought preparedness and mitigation plan should be
integrative and proactive, and should incorporate the
following dements.

*  Drought monitoring and early warning system;

e Drought risk and impact assessment; and

o Inditutiond arrangements, including mitigation and
response actions and programs.

All of the above dements must be underpinned by
research.
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Recommendation 2:

As afirg sep, a vulnerability profile should be com-
pleted to capture the socioeconomic conditions of di-
verse population groups.

Recommendation 3:

Priority should be given to improving existing observa
tion networks and establishing new meteorologicd,
agriculturd, and hydrologica networks, aswell as as-
sociated andyticd and predictive tools and models.
This effort would include:

* identifying weeknesses in the current observation
system, induding the criticd needs of margind
areas and the most drought-prone aress,

e drought monitoring products that are prepared in
collaboration with decison makers and presented
in an easy-to-understand format; and

e periodic user evauation of drought monitoring
products.

Recommendation 4:
Socid, economic, and environmenta assessments of
drought impacts must be addressed by:

» identifying appropriate and reevant physicd and
socid indicators;

» deveoping triggers that link indicators of drought
severity toimpacts during the onsat and termination
of drought conditions; and

» appropriate interpretation of information and
clearly expressing that assessment to decision
mekersin atimely manner.

Recommendation 5:
Develop inditutiond capacity for national drought
policy and planning that includes the credtion of a
drought task force or commission composed of gov-
ernment agencies with principal responsbility for
drought preparedness, monitoring and assessment,
mitigation, and response. This task force could dso
include key stakeholder/citizen groups, NGOs, and
donors.

The objectives of a nationd drought policy should
be broadly stated and
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e edablish a cear st of principles or operating
guidelines to govern drought managemen;
* beconsgtent and equitable for al regions, popula-
tion groups, and economic/socid sectors,
* beconsgent with the goas of sustainable develop-
ment;
« reflect regiond differences in drought characteris-
tics, vulnerability, and impacts;
» promote principles of risk management by encour-
agmg development of
reliable forecasts
»  comprehensive early warning systems
»  preparedness plans at al government levels
»  mitigation policies and programs that reduce
drought impacts
» a coordinated emergency response program
that ensures timely and targeted rdief during
drought emergencies.

Drought plan objectives are more specific and will
vary between countries, reflecting the unique physicd,
environmental, socioeconomic, and political character-
istics of the country. A nationa drought preparedness
plan should indude the following:

1. Collectionand anaysisof drought-related informa-
tionin atimey and sysematic manner.

2. Criteria for declaring drought emergencies and
triggering various mitigation and response activi-
ties.

3. Anorganizationd dructure and a ddivery sysem
that assures information flow between and within
levels of government.

4. Definition of the duties and respongihbilities of dl
agencies with respect to drought.

5. Maintenance of a current inventory of mitigation
and response programs used in ng and re-
sponding to drought conditions.

6. ldentification of drought-prone areas and vulner-
able economic sectors, individuas, or environ-
ments.

7. Identification of mitigation actionsthat can betaken
to address vulnerabilities and reduce drought im-
pacts.
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8. A mechanism to ensure timely and accurate as-
sessment of drought’s impacts on agriculture, in-
dustry, municipdities, wildlife, tourism and recre-
ation, hedlth, and other arees.

9. Provison of accurate, timely information to media
in print and eectronic form (eg., via TV, radio,
and the World Wide Web) to keep the public
informed of current conditions and response ac-
tions.

10. A drategy to remove obstacles to the equitable
dlocation of water during shortages and require-
ments or incentives to encourage water conserva:
tion.

11. A st of procedures to continudly evauate and
exercise the plan and provisions to periodicaly
revise the plan so it will stay responsve to the
needs of the country.

Donald Wilhite
National Drought Mitigation Center

M. V. K. Sivakumar

Agricultural Meteorology Division
World Meteorological Organization
7 bis Avenue de la Paix

P.O. Box 2300

1211 Geneva 2, Switzerland

Deborah Wood
National Drought Mitigation Center
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Announcements

2000 National Disaster Medical System Conference

The National Disaster Medicd System (NDMS) will hold itsannud conference a the Adam’ sMark
Hotel in Ddlas, Texas, April 21-25, 2001. The 2001 NDMS Conference is designed to promote
interaction between locdl, sate, and federa public health practitioners and policy makers. The confer-
ence targets practitioners from the fields of clinica medicine; public hedth; emergency medica services,
menta hedlth; veterinary medicine; law enforcement; fire service; mortuary service; disaster response;
emergency management; and federd, date, and locd specidized response teams. More than 75
accredited educational sessons will be held, focusng on aress such as planning, hedth, medicine,
counter-terrorism, tactical, tools, mentoring, and communications. Additionaly, pre-conference work-
shops will be held. For additiond information, contact NDMS by calling 1-800-USA-NDMS and
pressing the “star” key, or by e-mail a ndms@usanet; or check their website at www.oep-
ndms.dhhs.gov.

Management Strategies to Mitigate Drought in the Mediterranean:
Monitoring, Risk Analysis and Contingency Planning

A short course, “ Management Strategiesto Mitigate Drought in the Mediterranean: Monitoring, Risk
Anaysis and Contingency Planning,” will be held in Rabat, Morocco, May 2126, 2001. The courseis
jointly organized by the CIHEAM, through the Mediterranean Agronomic Ingtitute of Zaragoza, and the
Ingtitut Agronomique et Véérinaire Hassan 1l of Morocco, with the cooperation of the European
Commission (DG I). It will be given by internationa expertsin drought policy and management issuesin
drought-prone regions. These lecturers come from nationa and internationa research centers, univers-
ties, government departments, and private companies.

The course is amed at agronomigts, livestock specidigts, water managers, and policy makers
responsible for drought management. The goa of the course isto provide participants with methodolo-
gies and technicd tools to develop and implement a comprehensive drought preparedness plan. The
specific objectives of the one-week course will be to provide participants with the training necessary to:
define appropriate drought policy and planning objectives; callect, analyze, and deliver timely drought-
related information; define rdiable indicators of emerging drought conditions; determine those most at
risk to drought; ensure timely and reliable assessments of drought severity and impacts, and establish
criteriafor declaring drought and triggering mitigation and response programs.

Application forms should be sent before February 28, 2001, to Dr. Tayeb Ameziane, Inditut
Agronomique et Vétérinaire Hassan 1l; Direction de la Formation Agronomique, P.O. Box 6202,
Rabat-Instituts, Morocco (telephone: +212 37 778645; fax: +212 37 779314; e-mail:
t.ameziane@iav.ac.ma). The regisration fee is 300 Euros.
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